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GAL ENGINES 

FOR ALL AIRCRAFT 


T HE brilliant performance so 
characteristic of Wright 
Aeronautical Engines has 
made possible much of the new 
achievements in aeronautics. 

This company with its ten year 
record of uninterrupted service 
in aeronautical development, is 
devoted to the single end of idem 
tifying its product with all that 
is constructive in this important 
industry. 

Wright Aeronautical Corporation 
Paterson, N. J. 


FAITH 


The Dayton Wright Company 
believes in aviation — foresees 
with calm assurance the services 
which aircraft will render to 
Commerce and Industry. 

It is pleased to consider that 
the opportunity to share in the 
development and in the accom- 
plishment of its expectations of 
the aircraft industry is both a 
privilege and a trust. 

Permit us to study your trans- 
portation problems. Probably 
you are one who may profit by 
the use of aircraft. 


DAYTON WRIGHT COMPANY 


DAYTON, OHIO, U. S. A. 

"The birthplace of the airplane" 
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B ANKS deliver securities only by trusted messenger. 

Recently the newspapers stated that a Northern 
Bank making a heavy shipment of securities to a South- 
ern State, sent them via airplane. 

$400,000 worth of bonds , regularly insured , were de- 
livered in record time. 

The governing factors, on which the bank based its 
decision, were safety and speed. 

From the very early days of flying, Glenn L. Martin 
airplanes have forged to the front and stayed there, be- 
cause of their unequalled reputation for climbing abil- 
ity, carrying capacity and sturdy endurance. 

If the future success of your business is in any way de- 
pendent on quick and sure transportation, you are 
invited to write .to us. 


THE GLENN L. MARTIN CO. 

CLEVELAND 


W. D. Moffat 


PRESIDENT 


W. I. Seaman 


TREASURER 

George Newbold 
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Lamslas d'Orcy . 
Alexander Klemin 


Edward P. Warner 
Ralph H. Upson 


Encouraging Aeronautical Engineers 

T HE Navy competition in which the preliminary awards 
have just been made marks a departure from previous 
governmental practice in that every effort was made to 
encourage the “outside designer” not affiliated with any pro- 
ducing company to submit designs. 

Great as is the need of encouragement and assistance to the 
firms building airplanes it is of no less importance that de- 
signers and engineers be encouraged and that some incentive 
for continuing aeronautical work be given those who for one 
reason or another have not kept direct connection with the 
industry. It is not easy, as we have seen during the war, to 
improvise airplane factories in time of need, bnt it is even 
more difficult to improvise competent designing staffs, and 
the aeronautical engineer once trained shonld be regarded as 
a potential national asset. A continuance of the policy of 
holding design competitions entirely severed from any ques- 
tion of the actual construction of airplanes by the designers 
will he among the most effective means of causing those once 
engaged in airplane design, bnt now into other fields, dne 
to the decreasing number of engineers needed by the present 
industry, to keep up with aeronautical developments and 
continue their work along that line, at least as an avocation. 

Three Years of Air Mail Service 

W HEN in the spring of 1918 the Post Office Department 
opened the Washington-New York air mail route, 
doubts were expressed as to the possibility of oper- 
ating such a service during the winter. Three years have 
passed since and today the Air Mail not only operates all the 
year round, but it reaches from the Atlantic to the Pacific. 
New York is within 72 hours from San Francisco and even 
this time will be halved next summer when the Air Mail will 
run on a day-and-night schedule. It should not be forgotten 
that Otto Praeger will always have the credit of this pioneer 
work. 

The U. S. Air Mail Service represents an achievement of 
which all Americans should feel proud. It started as a pioneer 
and it lias remained a pioneer in furnishing a daily practical 
demonstration of commercial aviation. 

Lateral Control 

spite of the great amount of aerodynamic data available 

fairly scientific conditions, the subject of lateral control 
“ still shrouded in mystery and discussed in an empirical and 
unsatisfactory manner. One ship is said to have good lateral 
control because it was flown by a skilful pilot. Another ship 
is deemed as sluggish on the lateral control because it was 
tested liy an inferior pilot. The good control of a machine, 
like the Fokker, is attributed to the fact that it uses a thick 
wing section, or that the control mechanism is efficient, or 
because the ailerons are placed over the center of gravity, or 


one or other more or less satisfactory guesses. While serious 
attention should be given to this subject in wind tunnel labor- 
atories, it seems highly interesting to state at least the premises 
of the problem. 

It is not sufficient to take a rough percentage of the wing 
area, place a rear spar in the position most suitable on the 
structural grounds, and end right there. We should consider 
first of all, whether the machine has its weights concentrated 
laterally, as the lateral moment of inertia will have an import- 
ant bearing on the subject. Next we must see whether the 
aspect ratio is high or low. With a high aspect ratio the 
aileron arm is indeed larger, but the weight of the wing 
structure is proportionately more spread out, and the damping 
moment of the wings is likewise greater. We must consider 
whether the chord of the aileron is larger or smaller since the 
moment about the hinges of the ailerons will depend on this. 

Then we must consider whether it is a thick or a thin wing 
that is under consideration, and determine whether the same 
style of aileron is suitable for both thick and thin wing 

We must also deal with the correct length of the aileron apd 
whether it is best to make a short aileron with a large chord 
or a long aileron with a small chord. What is the efficiency 
of the aileron control at low angles of incidence? Does the 
controlling moment fall off in intensity at high angles of in- 
cidence? What is the yawing moment introduced by the 
ailerons for a given rolling moment? Is there any empirical 
data available for a single similar type of machine? Is there 
any aerodynamic data bearing on the subject? What is the 
nuurmum movement of the stick laterally and what are the 
leverages involved? What is the extent of the controllability 
required? 

It will he seen from this that the apparently simple prob- 
lem of proportion in the ailerons is in reality an exceptionally 
complex one. 


New Aircraft Material 

A NEW material which seems to have decided possibilities 
for aircraft construction has just appeared on the 
market. It is manufactured by cementing thin sheet 
metal faces to a relatively thick core of light weight material. 

The construction is certainly ingenious and valuable. There 
may he some practical difficulties in applying the new material 
to aircraft construction, bnt it is readily conceivable that there 
would be a number of possible uses. 

Imag'ne, for instance, a wing spar built up of this material. 
All the difficulties involved in securing metal flanges of the 
right shape, with the special dies and tools required, would 
disappear. At the same time, the local strength of the spar 
would be greatly increased as compared to a metal spar. The 
sheet metal would form a smooth, durable surface, and would 
reduce deterioration and fire hazard. For struts and longirons 
similar considerations would apply. 
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subcommittee has taken up, as you directed, the 
a of Federal regulation of air navigation, air routes 
- ‘he whole United States, and cooperation among the 
*» of the Government concerned with avia- 



n a national aviation 


The report of this si 
The following general considerations o 
policy are recommended : 

1. Aviation is inseparable from the National Defense. 
It is necessary to the success of both the Armv and 
the Navy. Each should have complete control of the 

2. A. 



mend to departmental heads desirable undertakings or 
developments in the field of aviation. To provide for 
the more effective discharge of these functions, the 
chief of the Air Mail Service of the Post Office De- 
partment nnd the chief of the proposed Bureau of 
Aeronautics in the Department of Commerce should 
be members of the committee. 

12. Under this policy, there would be 

An Army Air Service under the Secretary of War; 
A Naval Air Service under the Secretary of the Navy 
with its activities centralized in a Bureau of Aero- 
nantics in the Navy Department; 

An Air Mail Service under the Postmaster General- 
A Bureau of Aeronautics for the regulation of air 
navig ation , under the Secretary of Commerce, and 
for carrying out such policies as may be adopted for 
the encouragement and up-building of civil and com- 


(b) 


n is dra 


A National Advisory Committee for Aeronautics for 
the continuous prosecution of scientific research in patrol, Appendix E. It 
aeronautics, and, in an advisory capacity, the coord- nn ' 

matron of all aeronautical activities of the Gov- 


mutes as may be determined by the Postmaster General as 
the need of them arises, taking full advantage, wherever 
practicable, of existing or contemplated airways. 

3. COOPERATION- AMONG THE VARIOUS DEPARTMENTS OP THE 

government concerned with aviation 

'a) Cooperation among the air services of the Army, Navy 
and Post Office with the Coast and Geodetic Survey, Bureau 
of Fisheries, Const Guard, Weather Bureau, Geological Sur- 
vey, and Forest Patrol Service, is being carried on with ex- 
cellent results, as shown in Appendix D. . 

It is recommended that the President direct the National 
Advisory Committee for Aeronautics to appoint a subcom- 
mittee composed of representatives of the War, Navy, Post 
Office and Commerce Departments, and two civilians repre- 
senting the aircraft industry who shall survey the engineering 
and production facilities of the aircraft industry and shall 
a policy calculated to st 
i meet the needs of the Go’ 


i and develop the 


o the m 


on and to encourage 
kinds and of all the 


incidental 


3. It is considered impracticable in time of peace to 
maintain a large armed air force, but it is considered 
imperative that we maintain a sufficient nucleus of 
available personnel, including organized reserves, and 
of adequate equipment of the most modern type as a 
foundation upon which to build at the outbreak of war. 

4. It is essential that commercial aviation be fostered 
and encouraged in harmony with the military and 
naval aviation policies and programs. The develop- 
ment of aviation as a whole will be made with the 
minimum of expense to the Government through the 
adoption of a wise and constructive poliev for the 
up-building of commercial aviation. 

5. The Air Mail Service is an important initial step in 
the development of civil and commercial aviation. It 
must be maintained and extended as rapidly as pos- 


6. It is a pressing duty of the Federal Government to 
regulate air navigation ; otherwise independent and 
conflicting legislation by the various states will be 
enacted and hamper the development of aviation. 
For this purpose, a Bureau of Aeronautics should be 
established in the Department of Commerce, by legis- 
lation similar to the Kahn Bill as modified (see draft 
of bill taken from Sixth Annual Report of the National 
r Aeronautics, Appendix A). 


iation should be 

— -. - , of Commerce. 

8. The Army Air Service should be continued as a co- 
ordinate combatant branch of the Armv. Its existing 
organization should be used in cooperation with the 
Navy, Post Office, and other governmental agencies in 
the prompt establishment of national continental air- 
ways and in cooperation with the states and munici- 
palities in the establishment of local airdromes, landing 
fields, and other necessary- facilities. 

9. The Naval Air Service and the control of naval activi- 
ties in aeronautics should be centralized in a Bureau 
of Aeronautics in the Navy Department. 

10. The continuous prosecution of scientific research in 
aeronautics is now provided for by the National Ad- 
visory Committee for Aeronautics, established by law 
m 1915, and broad questions of policy regarding the 
coordination of the activities of all governmental agen- 
cies concerned with aeronautics should be referred to 
that committee for consideration and recommendation. 

11. The National Advisory Committee for Aeronautics 
should have authority to recommend to the heads of 


regarding t] 


i develof 


t of a 


Referring specifically to the detailed questions under the 
hree headings, namely, 

1. Federal Regulation of Air Navigation, 

2. Air Routes to Cover the Whole United States, 

3. Cooperation among the Various Departments of the 
Government Concerned with Aviation; 

the committee reports as follows: 

1. federal regulation op air navigation 

(a) Federal regulation of air navigation cannot be accom- 
plished under existing laws. Smuggling and other illegal uses 
of aircraft can .be prevented in a measure. 

(b) It is recommended that a Bureau of Aeronautics be 
established in the Department of Commerce (substantially 
along the lines of the Kahn Bill as modified) for the regulation 
of air navigation and for carrying out such policies as may 
be adopted for the encouraging and upbuilding of civil and 
commercial aviation and that an estimate of $ 200,000 be sub- 
mitted for the fiscal year 1922. 

2. air routes to cover the whole united states 

• Pos . t 0flice Department is specifically authorized 

to establish an air route between New York and San Francisco. 
toeSablirfi n oth q er e ^> , u”es aS *° " hether existin B Iaws Permit ft 

The Army has no specific authority of law to establish sir 
routes, but has charted seven important main airways as 

1. One route from Augusta, Maine, to Camp Lewis, Wash- 
ington; 

iforn‘ °" P fr ° m Washin * ton - D - c -. to San Francisco, Cal- 

3. One from Savannah, Georgia, to San Diego, California; 

4. One from Augusta, Maine, to Miami, Florida; 

5. One from Camp Lewis, ’Washington, to San Diego, 
California: 

6. One from Laredo, Texas, to Fargo, North Dakota; 

7. One from Chicago, Illinois, to Baton Rouge, Louisiana. 

(Appendix B shows these routes.) 

(b) In order to enable the Army to carry forward its 
program of air routes to cover tho whole United States, it is 
recommended that an appropriation of $ 2 , 000,000 be made 
available during a period of two years. 

Attention is drawn to “Necessary Aerological Service and 
Estimate of Costs," Appendix C. It is recommended that such 
portions of the appropriations asked for as are necessaiy to 
give aerological service on the approximately 4,000 miles of air 
mail routes now in commission be made available, and that 
the funds to cover additional stations along the national con- 
tinental air routes to cover the whole United States be made 
available as fast as the need is indicated by the Army and the 
Post Office Department. 

It is recommended that legislation be enacted which will 
definitely authorize the Post Office Department to establish 
air mail routes between Chicago, Minneapolis, and St. Paul, 
and between Chicago and St. Louis, and such other air mail 


inded that the funds ($217,- 

151 . 00 ) nnd personnel asked for be made available for the 
purpose specified. . 

In summing up this report, permit me to emphasize the 
immediate need of legislation to provide for 

1st, A Naval Air Service under the Secretary of the Navy, 
with its activities centralized in a Bureau of Aeronautics in 
the Navv Department. 

2d, A Bureau of Aeronautics under the Secretary of Com- 
merce for the regulation of air navigation and the encourage- 
ment and up-building of civil and commercial aviation. 

3d, The development of a system of national continental 
air routes to cover the whole United States and to include the 
meteorological service essential thereto. 

4th, The extension of the Air Mail Service. 

5th, Making the chief of the Air Mail Sen-ice and the chief 
of the proposed Bureau of Aeronautics of the Department of 
Comcmrce members of the National Advisory Committee for 

Respectfully submitted, 

National Advisory Committee for Aeronautics 
(Signed) C. D. Walcott, 

Chairman. 

The President, 

The White House, 

Washington, D. C. 

■ Appendix A ii the modified Kahn BiU u shown 

APPENDIX B* 

Continental Airways and Approximate Costs 
By Air Service of the Army 

Seven important main airways have been charted, and by 
utilizing Government airdromes already existing, these air- 
ways make the air net complete for the United States. 

One route from the State of Maine to tho State of Wash- 
ington covers the following stations : 

Augusta, M. — Municipal. 

Plattsburgh N. Y. — Government, not A. S. 

Binghamton, N. Y. — Municipal. 

Buffalo, N. Y.— Private. 

Cleveland, Ohio — Private. 

Detroit, Mieh. — Air Service. 

Bryan, Ohio — Municipal. 

Chicago, 111. — Government, not A. S. 

Winona, Minn. — Municipal. 

St. Paul, Minn. — Government, not A. S. 

Fargo, N. Dak. — Municipal. 

Portal, N. Dak. — Municipal. 

. Miles City, Mont. — Government, not A. S. 

Missoula, Mont. — Municipal. 

Spokane, Wash. — Private. 

Camp Lewis, Wash. — Government, 

One transcontinental rot)' “ ” 


Moundsville, W. Va.— Municipal. 

Dayton, Ohio— Air Service. 

Speedway, Indianapolis, Ind-Air Service. 

Rantonl, 111. — Air Service. 

Des Moines, Iowa — Municipal. 

Omaha, Nebr. — Government, not A. S. 

Hastings, Nebr. — Municipal. 

St. Paul, Nebr.— Municipal. 

Cheyenne, Wyo. — Government, not A. S. 

Rawlins, Wyo. — Municipal. 

Salt Lake City, Utah — Municipal. 

Elko, Nev. — Municipal. 

Sacramento, Calif. — Air Service. 

San Francisco, Calif. — Air Service. 

One route from Savannah, Ga., to San Diego, Calif. : 
Savannah, Ga- — Municipal. 

Camp Benning, Ga. — Air Service. 

Montgomery, Ala. — Air Service. 

Baton Rouge, La.— Municipal. 

Lake Charles, La. — Municipal. 

Houston, Tex. — Air Service. 

San Antonio, Tex. — Air Service. 

Del Rio, Tex.— Air Service. 

Sanderson, Tex. — Municipal. 

El Paso, Tex. — Government, not A. S. 

Douglas, Ariz. — Government, not A. S. 

Tucson, Ariz. — Municipal. 

Phoenix, Ariz. — Municipal. 

Yuma, Ariz. — Government, not A. S. 

San Diego, Calif. — Air Service. 

One route north to south on the Atlantic Coast: 

Augusta, Me.— already mentioned. 

Boston, Mass. — Municipal. 

Mitchel Field, L. I.— Air Service. 

Bustleton, Pa. — Government, not A. S. 

Aberdeen, Md. — Air Service. 

Baltimore, Md. — Municipal. 

Washington, D. C. — Air Service. 

Langley Field, Va. — Ai r Service. 

Camp Bragg, N. C. — Air Service. 

Camp Jackson, S. C. — Air Sepice. 

Savannah, Go. — already mentioned. 

Jacksonville, Fla. — Government, not A. S. 

Davtona, Fla. — Municipal . ' 

Carlstrom Field, Fla.— Air Service. 

Miami, Fla. — Air Service. 

One ronte along the Pacific Coast: 

Camp Lewis, Wash. — already mentioined. 

Portland, Ore. — Municipal. 

Red Bluffs, Calif.— Government, not A. S. 

Sacramento, Calif— already mentioned. 

Fresno, Calif.— Private. 

Riverside, Calif. — Air Service. 

San Diego, Calif. — already mentioned. 

One middle ronte from north to sonth : 

Laredo, Tex. — Air Service. 

San Antonio, Tex. — already mentioned. 

Dallas, Tex. — Air Service. 

Waco, Tax. — Municipal. 

Witchita Falls, Tex.— Municipal. 

Post Field, Okla.— Air Service. 

Little Rock, Ark. — Municipal. 

Tulsa, Okla.— Private. 

Leavenworth, flans. — Government, not A. S. 

Omaha, Nebr.— Government, not A. S. 

Aberdeen, S. Dak.— Municipal. 

Fargo, N. Dak. — already mentioned. 

One ronte from the Lakes to the Gulf : 

Chicago, Illinois— already mentioned. 

Chanute Field, Rantonl, 111. — Air Service. 

Belleville, HI.— Air Service. 

Millington, Tenn.— Air Service. 

Jackson, Mississippi— Municipal. 

Baton Rouge, La.— already mentioned. 

In the establishment of these airways, it is fonnd that the 
various municipalities are usually glad to contribute the actual 
landing fields if the Federal Government will furntih the 
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necessary equipment to operate sucli a field. The installation 
provided will depend largely npon the number of Reserve 
personnel in the immediate vicinity that would rely upon this 
installation for their flying training. 

The type installation is as follows : 


1 Wing cone with proper support and field 

marker T $ 150 

1 Well with pump. 100 gallon tank 1,000 

1 Building 25 ft. by 100 ft. to contain the field 
office lockers, meteorological office and emer- 
gency hospital and for use as a machine shop, 

supply storage and work room 25,000 

1 Oil tank, approximately 500 gal., with pump . . 750 

1 Oil house, ten feet square 850 

1 Gas tank with approximately 1000 gal. capacity, 

with pump . . 1,000 

1 Hangar, steel, size 66 ft. by 120 ft. with steel 

folding or sliding doors and cement floors .... 35,000 


It will be noted that in this type installation only one 
hangar is furnished. In many cases it will be necessary to 
have at least three hangars. In centers like Philadelphia and 
Boston this means the addition of $70,000 to the above amount. 

It is estimated that to establish completely this proposed 
net would cost approximately $2,000,000. In the estimate for 
the Fiscal Year 1922 there was requested $1,000,000 ns a start 
on this proposed scheme. It was desired to begin with the 
most important centers such as Boston, Philadelphia, Bal- 
timore, Chicago. St. Paul, Minn., Denver, Col., Kansas City, 
and Seattle, Washington. 


APPENDIX C 

Necessary Akrolocical Service axo Estimate or Costs 
A rational development of any program of navigation of the 
air must recognize meteorology and weather forecasting as a 
fundamental factor of great importance. The Weather 
Bureau was originally created by Joint Resolution of Congress 
aproved Feb. 9, 1870, placing the organization under the 
Chief Signal Officer of the Army, in the War Department, 
where it remained and developed for a period of about twenty 


Organic Act 

The Joint Resolution was superseded by legislation entitled : 
“An Act to increase the efficiency and reduce the expenses 
of the Signal Corps of the Army, and to transfer the 
Weather Service to the Department of Agriculture.” (Act 
Oct. 1, 1920, c. 1266, 266 Stat. 653.) 

This organic act became effective July 1, 1891, and defines 
and outlines the functions and duties of the Weather Bureau 
very comprehensively and fully in the following language : 
“See. 3. That the Chief of the Weather Bureau, under 
the direction of the Secretary of Agriculture, on and 
after July first, eighteen hundred and ninety-one, shall 
have charge of the forecasting of weather, the issue of 
storm warnings, the display of weather and flood signals 
for the benefit of agriculture, commerce, and navigation, 
the gauging and reporting of rivers, the maintenance and 
operation of sea coast telegraph lines and the collection 
and transmission of marine intelligence for the benefit of 

and rainfall conditions for the cotton interests, Redisplay 
of frost and cold-wave signals, the distribution of 
meteorological information in the interests of agriculture 
and commerce, and the taking of such meteorological 
observations as may be necessary to establish and record 
the climatic conditions of the United States, or as are 
essential for the proper execution of the foregoing 

Wiethe practical development of navigation of the air 

for service in aid of aviation, and it is construed that the 
words of the organic act “for the benefit of agriculture, com- 


merce and navigation” obviously includes navigation of the 
air as well os of the oceans and inland waterways. Congress 
itself has in effect subscribed to this construction of the law 
because in 1917 an aproprintion was made for the conduct 
of this work under the following language : 

“For the establishment and maintenance by the Weather 
Bureau of additional aerological stations, for observing, 
measuring and investigating atmospheric phenomena^ 
the aid of aeronautics, including salaries, travel, and other 
expenses in the city of Washington and elsewhere.” 
This appropriation was first included in the act making 
appropriation for the support of the Army for the fiscal 
year ending June 30, 1918, and has subsequently been con- 
tinued in the annual appropriation bills for the Weather 
Bureau of the Department of Agriculture. 

Authority of Law now Adequate 

wli.lf ' , o ieVP ' 3 "T fo JT >in ^ J° m P le * e 'y establishes that the 
Weathei Bureau has full existing^ authority of law for the 
r required 


conduct o 


for ^aoronn ut ics, and under these laws the Bureau has been 


the f. 


nilable. 


isible 


Meteorolog 


other Forecasting a Unit 
In the organization of Government operations and activities 
with reference to meteorology and aviation, it is deemed to 
be a fundamental proposition that the whole problem of 
meteorological advices and warnings constitute a unit, for this 
service can only be ndnfnistered when a comprehensive system 
of observations are available from a network of stations fur- 
nishing the fullest possible data concerning the conditions of 
the atmosphere, not only over the continents but over the 
oceans at all altitudes accessible. 

On this principle, prior to the war the Weather Bureau 
.ived, by international cooperation, reports from the entire 
iispliere, and published a daily weather map of 
me nine, i iiis service, suspended by the war, is now only 
partly restored. For fifty years the Weather Bureau lias been 
an essential unit dealing with meteorology. Segregation of 
essential functions and activities, or the assignment of portions 
of its work to other organizations, eannot be accomplished 
without loss of efficiency or great increase in cost and duplica- 
tion and conflict of effort, because the fundamental system of 
complete observations and reports must be available for study 
and application by an agency attempting to furnish advices 


Northern 


Policy and Program 

Any program of meteorological work in aid of aeronautics 
is necessarily very intimately associated and interlocked with 
general meteorological work, forecasts, warnings and advices 
of every character. For this service it is fundamentally es- 
sential to maintain a comprehensive network of stations over 
the entire continental area of the United States from which 
observations and reports are regularly and systematically 
received, ^including observations of the free air. Where prac- 

reports must be supplemented by reports from the other conti- 
nents and the oceans. 

In the specific interests of aviation this system of stations 

must include stations for the making of observations in the 

free air by the use of kites, balloons and other agencies. At 

present only six completely equipped stations are in operation, 
supplemented by a small number of stations at which only 
pilot balloon observations are made. Reports furnish twice 
daily the direction and velocity of motion of the free air in 
different altitudes at from abont 500 meters to about 3000 or 
4000 meters above the surface of the earth. Results arc 
telegraphed promptly to Washington twice a day and are 
used in furnishing daily forecasts and warnings which are 
sent to the aviation branches of the Army, the Navy, the 
Post Office Department, aeronautical clubs, and all civilian 
interests who can utilize and desire the advices and in- 
formation. 

Present appropriations. The amount of money expended 
for all purposes identified immediately with the exploration 


the free air is at present $81,020, this being the total of 
appropriation for the year 1920-21. For 1921-22 the same 
uopriation, $81,020, is available. 

'lie above sum is supplemental to the general appropria- 
is of the Weather Bureau for all purposes, and the g’enoral 
lurees of the Weather Bureau arc of course available to 
supplement the actual sum appropriated for aviation pur- 


Results Now Being Obtained 

Prior to 1917 the Weather Bureau conducted a single 
observation station for the exploration of the upper air and 
published results of these observations more or less in detail 
in the Bullef'ns of the Mount Weather Observatory. Subse- 
quently it issued a five-year summary of these observations, 
giving details of upper air conditions. These results are very 
valuable and were greatly in demand by artillerists, aeronauts 
and others during the period of the war and were quoted and 
referred to in connection with a great many problems 
denfne with free air conditions. Upon the establishment of 
five additional kite stations the observational data began to be 
published as promptly as possible in the Supplements of 
the Monthly Weather Review, which also were in demand and 
used during the period of the war. From lack of funds the 
publication of tile Supplements had to be suspended, but the 
free air data are being analyzed and studied, and a three-year 
summary from the six aerological stations is in process of 
compilat : on. A considerable number of special studies of free 
air phenomena as shown by observations have been made and 
the results published in the Monthly Weather Review. Sys- 
tematic forecasts of conditions for aeronauts were announced 
to begin Dec. 1, 1918. These have been continued ever since 
and very considerably extended. The whole service of the 
Weather Bureau in aid of aviation is in a plastic form, subject 

Specific service was rendered in connection with the trans- 
Atlantic flights, both of the NC-4 and the British airship 
R-34. and on every occasion of any aeronautical event the 
weather Bureau has been alert to make its advices and in- 
possible. 


Proposals for Development 

Progress in the meteorological science and its applications 
requires an accumulation of observational data of atmospheric 
phenomena and conditions over a considerable period of time. 

Additional stations needed. Eight primary stations should 

up to fourteen. Including the cost of equipment, salaries, 
telegraphing, and summarizing the results, these stations would 
requ iv an annual expenditure of about $22,500 each. The 
total cost for the eight, stations, annually, would be $180,000. 
At least one additional station should be established each 

entire United States has been secured. 

Actual Meteorological Service Along Air Routes 

Whenever an air route for regular traffic is established, the 

should be set up even in advance of the time the air route is 
in actual practical operation. For each 1000 miles of inde- 
pendent airwav established and put in more or less complete 
operation the Weather Bureau should maintain a concen- 
trated service of such route. This will require supplemental 
stations at intervals of about 250 miles, and the plan com- 
prehends even additional reports from cooperative observers 
at intermediate points, giving visibilty, local cloudiness, 
squalls, etc., so that at any time an aviator along the rout<- 
would know the actual conditions at places toward which he 
may be flying. The cost of establishing and fully maintaining 
and operating these stations at intervals of 250 miles is es- 
timated at $5,000 each, or a total of $25,000 for each inde- 
pendent 1000 miles of air route. At the present time there 
are approximately 4000 miles of air routes authorized and m 
more or less regular operation. Meteorological reports and 
information are now needed for these aeronautical operations. 
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In addition, flying is practiced more or less regularly over 
additional courses also needing the benefits of meteorological 
advices and warnings. 


The appropriations estimated to be necessar 
the “ext five years are as follows: 

damental n studi«T of imnffitionsTrT the free 
niosphere 

ized air routes and for special and supple 
tary flying 

Total . 



$180,000 

220,000 

$400,00t) 


One additional primary 

Supplementary stations 
routes for each 1000 miles 



$42,500 


The i 


n betwe 


and Navy Departments is provided by a Joint Army ar.d 
Navy Aeronautical Board, whose duty is to prevent duplica- 
tion and to secure coordination in the construction of aircraft 
experimental stations and all operating air stations used by 
the Army, Navy or both. All questions relating to the de- 
velopment of new types of aircraft and weapons to be used 
by aircraft are referred to the Aeronautical Board to deter- 
mine which Department should properly be charged with its 
development. A11 matters of procurement and purchase of 
aircraft and the estimates for the appropriations for the 
Army and Navy aviation programs are presented to this 
Board for review and recommendation before submission to 
Congress. Training facilities are interchanged and existing 
law provides for the interchange of material. 


•. Nav 


and Post Office Deparlmt 


vely i 


the follow 


eqi 


of the 


aeronautica 
which tl 


. „. ... , lent has a definite use is transferred freely; 

the Post Office Department having the opportunity to obtain 
this material before it is offered for sale. Air Mail stations, 
especially those on the New York-San Francisco Airway, arc 
used by the Army and Navy, and in turn the Air Mail Service 
has the use of the Army fields, repair depots and the facilities 
of the Naval Aircraft Factory. Army, Navy and Air Mail 
pilots in distress may obtain assistance and supplies from I he 

There is complete interchange of^ technical and engineering 

the Air Mail pilots and mechanics must have passed the Army 
or Navy aviation physical examination and in case of questions 
as to the physical fitness of any air mail pilot or mechanic 
he is re-examined by the Military or Naval Air Service Medi- 
cal Departments. Other Governmental agencies such as the 
.Bureau of Standards, Bureau of Mines and Weather Bureau 
render the technical assistance for which they are especially 
fitted. 


Expei 


nental and Research Developmt 


search work it 


Coordination of experiment... 

vided for by the subcommittees of the National Advisory 
Committee for Aeronautics. The organization of the Naticnal 
Advisory Committee for Aeronautics provides for subcom- 
mittees of Power Plants for Aircraft, Materials for Aircraft, 
and Aerodynamics. Each department of the Government, as 
well as the different branches of the aircraft industry, are 


558 


AVIATION 


May 2, 1921 


represented in the membership of the various subcommittees. 

The proposed and active research and experimental develop- 
ment of each governmental department is reported to the 
subcommittees, thus preventing unnecessary duplication. The 
further provide means of exchange of informa- 

rmits the industry and the various gardens 
x' themselves with the research that 


departments to 
is in progress. 


to) Geodetic Survey. The Air Service of the Navy is now 
engaged in mapping the Mississippi Delta for the Coast and 
Geodetic Survey, and 1ms completed the mapping of swamps 
in South Carolina for the same service. 

lb) The Bureau of Fisheries. The Naw has demonstrated 
to the Bureau of Fisheries the practicability of locating schools 
of fish and reporting their location to fishermen. This service 
has been extended to the point where it was shown that it 
would be practicable to maintain an airplane service for this 
purpose. 

(a) Coast Guard. The Navy Air Service has cooperated 
with the Coast Guard in the training of pilots and the trans- 
fer of equipment to this organization. 

.’Vary and Department of Agriculture 
(c) Weather Bureau. The Weather Bureau lias cooperated 
to the extent of its facilities in providing meteorological in- 
formation to the Navy. A meteorological interdepartmental 
committee has been organized to coordinate the needs and 
services of all of the governmental departments operating air- 
planes. 

War Department and Department of Agriculture 

(а) Forest Service. An aerial survey is being made of the 
recent Olympic blow-down of the State of Washington where 
over 8 , 000 , 000,000 board feet of timber has been destroyed. 
Forest Fire Patrol will be continued and will require approx- 
imately 1,000,000 miles of flying per year. 

(б) Bureau of Farm Management. Photographs have been 
made of agricultural districts in order to obtain photographs 
by means of which farm management and development may 


reas have been pho- 
and experiments arc 
rust spores in the 


be improved. 

(c) Bureau of Entomology. Various 
tographed for the Bureau of Entomology 
being made for the purpose of locatini 
upper air currents. 

(<f) Weather Bureau. The Air Service has cooperated with 
the Weather Bureau in various capacities, especially- in con- 
nection with obtaining meteorological information. 


are being r 


lade for the 


t of the Interior 
Geological Survey. Geological surveys are being made of 
various areas such as Bibb County, Go., Greater New York, 
New York Harbor, 2708 square miles in North Carolina, some 
4000 square miles in the vicinity of Los Angeles, and manv 
other areas totalling some 20,000 square miles. For the same 
department the Air Service is cooperating with the Director 
of National Parks and the Chief of the Reclamation Service. 


War Department and Depa 


Coast and Geodetic Survey. 

Chesapeake Bay, Atlantic City and Florida Reefs a 
photographed from the air, also the * ** 

from Cape May ' 


. d Sandy Hook. 

graphs revision of the charts of the Ji 
ton Roads to Richmond and the coast 
Georgia and Florida are ' 
graphs of various forest 
cities are being taken whenever' facilities 
Among the important examples of this type of 
quoted: forest areas of the Adirondack 


a of the 
re being 
of New Jersey, 

imes River from Hamp- 
lines of South Carolina, 
accomplished. Aerial photo- 
public buildings, rivers, 


of Pennsylvania, public buildings and grounds of the District 
of Columbia, 1200 miles of the Red River basin between the 
States of Oklahoma and Texas, and the Tennessee River Basin 
Photographs for the Secretary of the Commission of Fine 
Arts are being made to aid him in planning the new botanical 


APPENDIX E 

COOPERATION OF WAR AND AGRICULTURAL 
DEPARTMENTS AND OPERATING 
Cost op Forest Fire Patrol 

These figures do not include the overhead, such as cost at 
initial equipment of airplanes nor personal expenses and sal- 
aries ot operating personnel, which are covered in tile specific 
Army appropriations tor that purpose, 
alone* Ye ° r 1921 ‘ Program coveri "f-' California and Oregon 

Estimate of actual money expended : 

(a) Maintenance of airplanes and their spare 

parts, 37 planes at $200 per plane . . $ 7.400.00 

(b) Maintenance of engines and their spare 

parts, 50 engines at $200 each 10,000.00 

(o) Fuel and oil, based on 28 gallons per 
hour at $.35 per gallon, and Tt/ 2 
gallons of oil at $1.00 per gallon, 

Gasoline 35.660.80 

Oil 5,994.00 

$59,054.80 

(B) Estimate for fiscal year 1922. Extended forest fire 
patrol. 

(This program will not be carried out due to lack of — 

(a) Appropriations 
(.b) Personnel 

(c) Instructions from General Staff adopting first alter- 
native (that is, a reduction ) of the three alternatives set forth. 

This would allow the Forest Fire Patrol to include Washing- 
ton, Idaho, Montana and a small portion of Wyoming, a total 
of five squadrons, 160 officers and 660 enlisted men.) 

Estimated Cost ; 

(a) Maintenance of airplanes and their 

spare parts $ 54,026.00 

(b) Maintenance of engines and .their spare 

parts -. 47,253.00 

(c) Cost of fuel and lubricants 115,872.00 

Total $217,161.00 

vote — This does not include the appropriation of $50,000 
obtained by the Department of Agriculture for cooperation 
with the Air Service and forest fire protection and expended 
under the supervision of the Department of Agriculture and 
its officers. 

Dutch Air Line Starts Operation 

On Apr. 15 the a 

London and Holland, with through c 

Germany and Scandinavia, reopened. The Royal Dutch Air 
Transport Co., (better known as the K.L.M. from the initials 
of its Dutch name) carried ont these services last year with 
chartered English machines. They have now, however, pur- 
chased a fleet of Fokker commercial airplanes, as it was found 
impossible to conduct passenger services with converted war 
machines, which carried insufficient loads to pay tlieir way 
and did not provide sufficient comfort. The machines now 
used are the new Fokker F.III type monoplanes, which have 
220 hp. B.M.W. or 240 hp. Siddeley engines and carry in a 
comfortable cabin, five passengers, with their baggage, at a 
speed of 105 rn.p.h. 

It is stated that the Dutch company intends to extend the 
services from London to Sonthampton, Plymouth and Liver- 
— ,j cr to enable passengers arriving ' 
itely continue their journey to Ps 


Amsterdam, B'erlin or Copenhagen by air. An office may he 
opened in New York so t*— * “ * >- a- 


Three Years of Air Mail Service 


The United States Air Mail Service will complete its thlrfi 
year of operation on May 15, 1921, with more than 2,250,000 
miles of flying to its credit. In this period the Air Mail 
Service will have carried more than 80,000,000 letters, or an 
equivalent of approximately 2,000,000 lb. of mail, and covered 
87 per cent of its scheduled mileage, based on its performance 
up to March 15, 1921. 

A Comparison of Performances 

This work has not been accomplished without the usual 
sacrifice connected with aviation, but the accompanying table 
shows that the United States Air Mail Service has a better 
safety record than commercial aviation in Great Britain or in 
Canada. This record shows one fatality in the Air Mail Ser- 
vice for each 97,826 miles flown, against one fatality for each 
81,894 miles flown in England, and one fatality for each 
73,744 miles flown in Canada. 

The Air Mail record covers a period of 36 months, the 
British record covers 20 months, and the Canadian record is 
for a period of 9 months. The work of the Air Mail Service, 
except for a smnll amount of test flying consists entirely of 
eross-country flying over great distances, whereas the British 
and Canadian air enterprises operate over very short dis- 
tances. The Air Mail Service operates the longest airway in 
the world, the distance between New York and San Francisco 
being 2,630 miles, while the longest British airway, from 
London to Paris, is only 240 miles long. No airway is oper- 
ated on schedule in Canada. 

The table of comparative performances of the Un : ted 
States Air Mail Service and of British Canadian civil living 

follows:— 


COMPARATIVE TABLE OF PERFORMANCE OF THE UNITED 



ance, length of routes, number of airplanes and engines in 
service and in reserve, fatalities, forced landings, per mile 
cost and schedules of the United States Air Mail Service to 
date of March 15, 1921, unless otherwise indicated. 


CONSOLIDATED STATEMENT OF PERFORMANCE 
MAT 15, 1918 TO MARCH 15, 1921 




Glenn L. Martin Mail Airplane, U. S. Air Mail Service 
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SCHEDULES 

cr Schedules > 



FATALITIES, DAMAGE TO MAIL 
May 15, 1918, to Feb. 28, 1921 


NUMBER OF AIRPLANES IN SERVICE AND IN 
RESERVE 

NUMBER II 


N RESERVE 


it the warehouse allotted by 
remodeled for service in the 
charged on cost accounts 


NUMBER IN SERVICE 

The reserve includes 05 planes 
the Army and Navy, but not yet 
Air Mail. These planes are no 
until remodeled for service. 

BASIS OF THE STATISTICS 

The mileage here given does not include dead flying, such as 
testing after repairs or ferrying between stations, which 
amounts to 10 per cent of the whole, but covers only the miles 
actually flown in carrying out the regular mail schedules. The 
cost of such dead flying, however, is included under the headu 
of “Cost of Field Operations” and “Losses”. 

The total investment of the Air Mail Service is $743,450, 
being $133,450 for buildings. I rucks and tools, and $610,000 
for airplanes. The buildings, tools and planes purchased an! 
charged at the prices actually paid for them. The tools and 
trucks transferred to the Air ‘Mail Service without cost, out of 
the surplus war stock of the Army, are charged at the pries 
at which they could have been purchased in the market. The 
airplanes which were transferred by the Army to the Air Mail 
Service out of the surplus war stock, are charged at their 
original cost to the Army. Had they been charged at the 
market price for such surplus war stocks, the value of the 
equipment would be possibly one- half of the value at which 
they are carried on the books of the Air Mail Service. 

The Army and Navy turned over to the Air Mail Service a 
great quantity of airplanes and materials that will 


required for the 


r depreciation u 
■rvice. This exc 
alue, probably n 
ovemment durin 


„ •. This 

uminodation to the Government and not to 
or early needs of the Air Mail Service. For 
cess material is not charged with interest 
til it is issued by the warehouse to the 
is war material has an uncertain market 
t exceeding $100,000, though it cost tie 
: tile war probably double or treble that 


The purpose of the Air Mail statistics is not to make a 
showing but to furnish dependable data to persons desiring 
to enter the field of commercial aviation. The data must be 
safe to make it of value, and for this reason the statistics are 
reviewed at the end of each year and checked against the audi- 
ted and outstanding bills for the service. For this reason, 
likewise, the Air Mail Service has leaned to a liberal rather 
than a close valuation of its investment. 

No arbitrary rate of depreciation is fixed by the Air Mail. 



Curtiss JN-H Mail Airplane, U. S. Air Mail Service. This Machine, Fitted as -a Two-Seater, Is Used 
Testing Applicants 



A Sensation in 


WHAT HAPPENED! 


WHEN THIS FULL PAGE ADVER- 
TISEMENT WAS PUBLISHED 
IN THE NEW YORK TIMES IT 
CREATED A SENSATION 

Pilots, managers of amusement resorts, yacht clubs, resort hotels, 
pulp and paper companies and aerial sight-seeing and passenger- 
carrying companies were quick to realize what an opportunity 
this was to purchase Aeromarine Navy six-passenger flying boats 
at less than one third of their original cost. 

In the Spring, when the supply of these boats is exhausted, the 
far-sighted men who order now will be able to double their mon- 
ey* for the simple reason that the boats can not be duplicated for 
less than $20,000. each, and it is already apparent that the sup- 
ply WILL be exhausted. 



ercial Aeronautics ! 


THE NEW 1 


; TIMES, WEDNESDAY. JANUARY 1 


One of these boats earned for its owner last season upwards of 
$1,000. per week. 


ernment Takes Big 
o Encourage Aviation 


Stei 


the Sale of the Famous Navy Coast Patrol HS2 
Boats Valued at $18,480 Each for $6,160 per Boat 


toils of the Plan, of Special Interest to Automotive Men, which Will 
ice the United States at the Head ot the World in Commercial Aviation 




The possibilities for next season are much greater, because the 
public now realizes that flying boats are not only absolutely safe, 
but the most delightful mode of travel. 




The Aeromarine Company has invested hundreds of thousands of dollars in successfully operating 
flying boats for commercial purposes - All of this valuable experience is at the disposal of companies operating 
Aeromarine flying boats - The supply of boats is Umitcd - Send for booklet and further information to-day - 


Navy HS-2-L Flying Boat (Un-, 
converted) F. O. B. Naval Basc- 
Philadelphia, Neiv York. Pensa- 
cola and San Diego 
Price . $6,160.00 immediate de- 


Aeromar 
Open C 

nc-Navy HS-2-L Six Seat, 
ckpil Flying Boat, Model 

85. 

Price . 

$6,500.00 immediate de- 

livery 





AgEomariiu^ 


Aeromarine 

1800 TIMES BUILDING 


n g i n e 


n g 


& Sal 


e s 


o., 


nc. 


i r 4505 or 6147 
:s B* 


PHONES 1 

*010 Mechanics. We Also Have an Easy Pay- 

Aeromarine Sales Service Includes the Securing of Compete**,,. of Their Earnings. Wire - Write - Phone, 
ment Plan Which Makes It Possible to Pay for These Beats, t 


NEW YORK CITY 
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Twin- DH Mail Airplane, U. S. Air Mail Service 


Every replacement made necessary by wear and tear or acci- 
dent. and all labor and overhead connected therewith, is 
chained to the last penny in the operating account, and all 
losses are written off at full value under “Losses”. Obsoles- 

aeronauticnl engineering all mail planes will he written off as 
losses before they become obsolete for the work in which they 
arc engaged. 

The per mile units of cost in the Air Mnil statistics are all 
based on the substantial scale of one million or more miles of 
operation. On such a scale they may be depended upon as 

operation which they represent; that is. flying daily under 
and in all kinds of weather. 

The total salary of all pilots assigned to a particular route 
is divided by the total time flown on that route to ascertain 

tiplied by the cost per hour and the result entered under 
the head “Pilots”, against the ship credited with the time 
flown. 

The interest on Investment is arrived at by taking the cost 
of each type of plane and figuring the interest for a period 
of one year at the rate of 6 per cent. This is then divided by 
twelve and the amount entered against each ship of that type 
appearing on the report. 

The Departmental Overhead charge represents the salaries 
of all supervisory officials and clerks at Washington and is 
prorated equally among all ships appearing on the reports. 

The Advantages of Air Transport 

The following table shows the saving in time of air trans- 



Tn conclusion it may be said on the basis of practical exper- 
ience that transportation by airplane is ordinarily twice as 
fast as by train and on distances of 600 miles or more, no 
matter how frequent or excellent the train service, airplane 
mail, even at a higher rate of postage, should equal the cost 
of its operation. Wherever the train service is not as fre- 
quent or as fast as it is between Washington and New York 
the airplane operations should show real profit on all distances 
from 500 miles up. 


G. Elias & Bro.. Inc., Joins Manufacturers Aircraft Association 


The Manufacturers Aircraft Association, 501 Fifth Avenue, 
New York City, announces that the firm of G. Elias & Bro., 
Inc., of Buffalo, New York, has acquired membership in the 
organisation. This is the twenty-first airplane company to 
join the association. Of this number sixteen are still active. 

The house of G. Elias & Bro. was established as a partner- 
ship in 1881 and continued so until 1914, when the business 
was incorporated with a capital of $500,000 and a surplus of 
$20,000. Tn 1919 they established an aircraft department 
and after two years of preliminary work, began the actual 
manufacture of airplanes on contracts awarded them by the 
Army and Navy on their own designs. 

In the first Army competition for designs, held on May 24, 
1920, they were awarded one of two prizes of $3000.00 for 
the best designed training plane. On the second Army compe- 
tition for designs of seven different types, they were’awarded 
a prize of $4500.00 for one of their designs. 


In the Naw competitions, in which some fortv-five designs 
were submitted, on Feb. 15, 1921, theirs was 'one of five 

They are now building seven E.M. expeditionaiy type XIV 
land and sea planes for the Navy and three training planes 
for the Army. They have a complete plant and make every- 
thing themselves required for the planes that they build. 
They have a staff of experienced men in every department and 
are ready to build planes to order for commercial purposes. 
Their plant at Buffalo occupies twenty acres, on which the 
factory buildings contain about 300, 000’ sq. ft. of floor space. 
They have every facility for economic and rapid production. 

The officers of the company are as follows: A. J. Elias, 
president; A. A. Nessler, vice-president; J. A. Kreuser, 
treasurer; L. J. Koch, secretary; Max Stnpar, superintendent 
of construction; D. Earl Dunlap, designing engineer; Alex- 
ander Klemin, consulting engineer. 


The Fokker Commercial Express Type C.II 


To anyone studying the needs of cominer 
the many uses the world has for airplanes at 
it invariably soon becomes apparent that th 
cided place" in the scheme ^of things Jora snr 

sphere of usefulness is, at the present stage 
extended than that of any other type. 

Even in the operation of air lines normally 
carrying anything over 1000 lb. paying load, 
very advantageous to have some smaller and 
carrying approximately half as much, avi 

route or taking officials from field to field at 
as for taking the place of the bigger much: 


the present day, 
lall and handy 


• using big planes, 
it has been found 
1 faster machines, 
nilable for “rush 
laces off the main 
any time, as well 
ine on a schedule 


imum. Every detail of this part of the machine being of 
metal, there is notliing inflammable and nothing which deterior- 
ates through soaking in oil or through heat, anywhere near 
the engine. 

The V fronted radiator makes a nice nose to the machine and 
fits in well with the cowling. 

The propeller is fixed on the boss with one big nut and a 
cone piece, instead of the usual bolts, so that changing it is a 
very quick operation and bad alignment through unequal tigit- 
eniiig-up is impossible. The diameter of the propeller is 9 ft. 
3 in. 

One of the striking features of the Fokker C.II is the po- 
sition of the gasoline tank, which is mounted in the landing 



Fokker Commercial Express Tvpe C.II Airplani 


trip, when the paying load is small and time and e&pense may- 
be saved by using the smaller machines. 

For what may be called -‘irregular air transport”, such ns 
aerial taxi and hire work, private and business use, it is in 
many cases the 3-senter which fil's the bill. It is for these pur- 
poses that the Fokker C.II is intended and has proved eminent- 


suitable. 


June illustrated herewith shows the family 

likeness to the famous D. VII, which was one of the most re- 
doubtable German pursuit planes of the war. While of slight- 
ly bigger dimensions than the D. VII, the C. II shows the same 
rugged construction, which stands up to the vertical dives tor 
which the D. VIT is noted, the same absence of bracing wires 
and the same simplicity of construction, which make constant 
attention and skilled riggers unnecessary, the same use of 
every-day materials throughout the machine, which make for 
easy repair in the field. The flying qualities of the C. II are 
equally good, the machine being extremely maneuverable, light 
on the controls, and remaining completely controllable at the 

*The° engine "ufa 185 hp. B.M.W., a reliable and simple 6- 
eylindor tvpe which is noted for its low gas consumption (10 
gal. p. hr.) and its constant power output at any altitude. This 
makes it particularly suitable for high flying over monntain- 


e and the e: 


lich it 


This arrangement protects the occupants of the machine 
against all danger of fire. Practical tests have conclusively 
proved that, even if this tank is set on fire during flight, the 
flames do not touch the rest of the machine and the gasoline 
burns out, after which a normal descent is made. Thousands of 
hours of flying under all sorts of conditions, with the Fokker 
2-seater fighting planes of the Netherlands Army, have shown 
up no drawbacks in this placing of the tank and troubles with 
the gasoline svstem in general have been remarkably few. The 
tank is divided into a reserve and main tank containing over 10 
and 30 gal. respectivelv, sufficient for 4 hr. at full throttle and 
giving a range of 450 miles. The gasoline is forced up to the 
carburetor bv pressure, provided by a pump on the motor, and 
an auxiliary "hand pump. All pipes are carefully secured against 
vibration and fitted with flexible joints wherever necessary. 

The fuselage is constructed on the usual Fokker system, of 
welded steel tubing. The structure is remarkably strong, very 
durable and easily repaired in case of damage, by methods ob- 
vious to any skilled mechanic. _ 

The landing gear is of the V type. It is particularly strong- 
ly raa a 0 of streamline steel tube and fixed to the fuselage by 
simple ball and socket joints. The 


The engine mounting, like the rest of the fuselage, is entirely 
carried out in steel tube and so arranged that the engine is 
completely and easily accessible on all sides by removing ns 
much of the quick detachable cowling as is necessary. By this 
means the labor cost and time involved in making small ad- 


iu ouvnt, j - — — — ibber sj _ 

. uo „ cockpit is behind the engine compartment an l in 
front of the cabin. The pilot is so placed that he has a very 
good view both forward and for landing, owing to the reduced 
chord of the lower wings. , , 

The controls consist of a joy-stick and of a rudder bar ; the 
joy stick is fitted with a double grip handle of which one side 
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controls the throttle. There is also a set of throttle controls 
fixed on the pilot's left at the side of the cockpit, so that either 
control can be nsed at the same time. The necessary instru- 
ments are fitted on the dash and the hand pump is at a con- 
venient angle, on the pilot’s right. 

The passenger cabin is behind the pilot, its top forming 
practically one streamline with the wind screen and the pilot's 
head. It contains seats for two passengers, arranged staggered, 
so that both have shoulder room. Entrance is through a good 
sized door in the left hand side, while the windows are very 
big and can he left out in hot weather. The cabin being behind 
the wings, a perfect view of the ground is obtained. 

The stabilizer, elevators, and rudder are all entirely of steel 
tube construction, painted, tape wrapped, linen covered, doped 
and varnished. The tail plane is triangular in shape ; the front 
cross tube is rigidly fixed across the fuselage and the rear edge 
is supported by two diagonal stay tubes, running to the bottom 
end of the stern post. The rudder and fin are braced to the 
horizontal stabilizer by one wire on each side. The elevators 
and the rudder are balanced and control cables are duplicated. 

The tail skid is of ash, well sprung and high enough to 
properly protect the rudder. 

'The wings are of the thick type, and although of biplane 


ting very easy and quick erection and dismantling. Setting up 
the wings is such a quick and simple operation, that it is prac- 
tically impossible to make mistakes; there is no trueing-up or 
other de'icate adjustment, so that highly skilled riggers are un- 
necessary. The top wing, which is a one-piece structure and 
has both a greater span and chord than the lower, has the front 
spar mounted by two bolts on two tripods of steel tube, pro- 
jecting rigidly from either side of the fuselage, which com- 
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the structure is 8. 

Balanced ailerons are fitted to the top plane only; although 
of small size they arc very effective, and are built of steel tube 
like the tail surfaces. The control cables run over large diam- 
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M.A.A. Aircraft Year Book, 1921 
The Aircraft Year Book which the Manufacturers Aircraft 
Association publishes annuually has just appeared in its third 

of the book and contains 424 well illustrated pages. Among 

planes and seaplanes which graphically show the development 
of heav'.er-than-air craft from the Wright brothers original 

Chapter I. General introductory chapter, summarizing the 
year's advance in the art here and abroad, and indicating the 
trend and the need. 

Chapter II. Discussion of aerial transport in the United 
States and Europe, analysis of operating report of 85 Amer- 
ican companies, showing the carriage of 187,000 people for 


3.500,000 miles in 1920, without the loss of a single life in 
direct transportation. 

Chapter 111. Complete history of the Aerial Mail; mail 
aircraft fly 8,000 miles daily; lines link United States with 
Canada and Cuba; time between Atlantic and Pacific Oceans 
reduced by 24 to 42 hours; many extensions planned. 

Chapter IV. Complete history of the United States Aerial 
Forest Patrol and its extension during 1920; timber cruiser 
takes to the air; forest observers fight pests as well as fires; 
aircraft utilized in mine rescue work. 

Chapter V. New marine uses for aircraft; seaplanes now 
“the eyes of the fishing fleet”; sealing operations in the Arctic; 
U. S. Coast Guard saves life and property at sea. 

Chapter VI. Aerial Photography — its uses in surveying, 
map-making, exploration, city planning, etc. ; how aerial maps 
are made. 

Chapter VII. Aircraft the new vehicle for news gathering; 
how flying has affected the planning and execution of motion 
pictures. 

Chapter VIII. Imperative need for immediate Federal con- 
trol of the air; action urged by states, leading aeronautical, 
legal and defense bodies; analysis of International Aerial 
Convention. 

Chapter IX. Air ports, ground organization; aerial com- 

Chapter X. Military and Naval Aeronautics. 

Chapter XI. Governmental Policies after the war; aircraft 
the deciding factor; civilian reserve in trained personnel and 
production resources necessary to national defense. 

Chapter XII. Complete chronology of aeronautical activities 
throughout the world during 1920. 

Chapter XIII. Review of progress in construction of air- 
craft during 1920. 

Chapter XIV. Review of aeronautical activities throughout 
the world, country by country. 

Historical Desi/pts. Forty-two full pages of drawings show- 
ing progress of American aircraft design from time the 
Wrights made the first flight. 

In an Appendix there is information on the following sub- 
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til Section. Activity of Manufac 
a 1920. Individual industrial sta 


•ers on duty in Wash- 
flicers on duty in Engineering Section, McCook 
O. List of officers in Eng'neering School, 
Area Air Service officers. The number of 
i. Location of Air Service units. Air Assis- 
\ir Service fields, stations, depots, etc. 

Xaral A riiMion. Officers assigned to Naval Aviation on duty 
Naw Dept. Officers at League Island aircraft factory. Com- 
manders of Air Forces of Atlantic and Pacific Fleet. Gradu- 
ates of Naval Academy who are also Naval Aviators. List of 
Naval Air Stations. Number of officers and men. Naval offi- 
cers performing aviation duties abroad. Data on the Z.R.-2, 
formerly the R.-38, now building in England, and which the 
United States Navy expects to fly to the United States in the 
spring of 1921. 

Marine Carps. Marine Corps officers on active duty as qual- 
ified Naval Aviators. Aviation stations of Marine Corps. 
Number of officers and men. 

The Aeronautical Board. 

The Helium Board. 

Aerial Mail Section. Personnel. Performance record. Air- 
craft in service. Lists of fields. Transcontinental controls. 

Miscellaneous Governmental. Forest Fire Patrol Records. 
Coast Guard. Public Health Service. Sub-Committee on 
Commercial Aviation, (representing departments of the IT. S. 
Government.) Bureau of Foreign and Domest : c Commerce. 
Bureau of Standards. Forest Products Laboratory. Bureau 
of Mines (Helium). National Advisory Committee for Acro- 

I.eyislative Section. Complete text of International Aerial 
Convention. Aerial Law resolution by American Legion. New 
York State Aerial Law Resolution. Aircraft Insurance. 
Customs regulations. 

Miscellaneous Civil. World Air Records. Aeronautical 
courses in U. S. Schools and Universities. Aircraft exports 


The Ultimate Airplane Engine 

By Col. Jesse G. Vincent 

Vice-President o/ Engineering, Packard Motor Car Co. 


The development of airplane engines has passed the point 

realize that the airplane engine of the future, whatever its 
type may be, must be developed by refinements and by im- 
proving the details of the methods for producing power that 
are already in existence. The facts regarding these methods 
are now so well understood that it is possible to forecast with 
a reasonable degree of accuracy the coarse of the development 
of airplane engines, unless or until some revolutionary dis- 

° f WhaMhen, will the airplane engine of the future be? Will 

engine, some new type of gas motor, a steam reciprocating 
engine, a steam turbine, or an electric contrivance? There are 
possibilities and there would be advantages in each of these 
forms. . 

Fundamental Principles o/ Aircraft Power Plants 

In considering this question, let us go back for a moment 
to fundamental principles. We are governed in the selection 
of a power plant for an airplane by certain basic rules, the 
knowledge of which is essential to an intelligent discussion of 
the problem. 

The first axiom is that the power plant must not exceed a 
certain weight per horsepower, or it will be unable to lift 
itself and the machine will be unable to fly. 

The second axiom is that the engine shall not consume more 
fncl in the distance that will be required of the plane, than 

There is a further limitation imposed by the practical 
necessity for a wide range of speed in the plane. It is not 
safe nor feasible to exceed a certain speed in taking off from 
the ground or in landing. The landing speed should be very 
ranch below the maximum speed of the plane. The difference 
between the minimum and maximum flying speeds also 
measures the amount of excess power that is available for 
climbing and it supplies n factor of safety, so that the machine 
can continue to fly even if through some defect the power 

This matter of wide range of speed undoubtedly will have 
a most important bearing on the future development of the 
airplane. Take for instance the average commercial airplane 
as developed today. Its landing speed will not be very much 
under 40 m.p.h. and the maximum flying speed will probably 
not greatly exceed 100 m.p.h. If it were possible to land this 
same machine at 20 m.p.h., the utility of the plane would be 
increased a hundredfold, since special landing fields would no 
longer he necessary and the danger of damaging the machine 
in landing would be greatly reduced. Similarly with a land- 
ing speed of 40 m.p.h., if the maximum flying speed could be 
increased to say, 200 m.p.h., the commercial possibilities of 
such an airplane would be - vastly greater. 

Of course, the weight of the power plant and fuel supply is 
by no means the only factor affecting the ran g e of speed. 
There are several ways of improving the speed range per- 
formance of an airplane other than by reducing the weight 
of the engine and its appurtenances. These include such 
features as having wings of variable camber or of a variable 
angle of incidence, having a propeller with a variable pitch 
and a host of other possibilities which are being thoroughly 
investigated by engineers today. However, it can be safely 
stated that no matter what else is done, a saving in weight 
in a given power plant will always improve the speed range 
performance of an airplane. 

The Vital Question of IVeight 

Thus so early in considering an airplane, the question of 
weight of the power plant becomes vital. Furthermore, we 
must become used to considering the weight of the fuel supply 
as equal in importance to the weight of the power plant itself. 


This is because the plane is burdened at the start of its flight 
with a full supply of fuel as well as with its power plant ; 
it is only when the fuel supply is completely exhausted at the 
end of a flight that its weight can be ignored. 

In long distance flights the initial weight of the fuel is often 
many times greater than that of the power plant itself. In 
such cases fuel economy becomes one of the chief considera- 
tions and if by increasing the weight of the power plant, 

in its fnel consumption, such a design would frequently be 
justified. 

Take for example an airplane equipped with a 1,000 hp. 
engine and designed to carry fuel for a 20-lir. flight. The 
fnel supply for such a flight with present day engines would 
weigh approximately 10,000 lb., while the power plant itself 
would probably weigh only 2,500 lb. Now if we could improve 
the engine so as to save 10 per cent of the fuel consumption, 
we could save 1,000 lb. in the initial weight of the fuel to be 
carried, and the average weight of the fuel on board through- 
out the trip would be reduced by 500 lb. So we would be 
justified in adding weight to the engine if by so doing we 
could improve the fuel economy. But because of the limita- 
tions on weight already outlined, this added weight must net 
exceed 500 lb. This change would be of considerable assis- 
tance in the take off, allowing the machine to go into the air 
at a somewhat lower speed. 

wing area and a given wing loading, a plane will be capable 
of carrying a fixed load. This load will consist of the place 
itself, including the power plant, the fuel and oil supply and 
the additional or “useful” load represented by the pilot, pas- 
sengers and freight, assuming that the plane is engaged in 
commercial transportation work. Obviously if we are able 
to reduce the weight of the power plant, we could carry a 
proportionate additional weight in passengers or baggage. 

K ing Loading and Power Loading 

In practice at present there are great differences in what is 
termed the “wing loading" of various types of airplanes, and 
there are equally great differences in the “power loading" or 
the unit weight of the plane when expressed in pounds per 
horse power developed. The expression “wing loading” refeirs 
to the relation between the area of the wings used in lifting 
the plane, and the weight of the complete plane when it is 
fully loaded. This is generally expressed in the terms of the 
weight that each square foot of the wing surface will carry, 
and this figure is reached by figuring the total wing area aid 
dividing this figure into the weight of the plane in pounds. 
A fair average wing loading may be said to be 7 lb. per sq. 
ft., but it should be understood that this figure varies great v 
with the individual characteristics of the machine, type of 
wings, and the type of plane — whether it is monoplane, bi- 
plane, triplane, etc. 

The figure on the power loading is reached by dividing the 
number of pounds the loaded plane weighs by the number of 
horsepower developed by the engine or engines. For a roufffi 
average, this may be taken as about 14 lb. per hp., although 
this factor also is subject to extremely wide variations which 
depend upon the speed of the plane, the head resistance, the 
propeller efficiency and other considerations. 

The unit weights of a typical airplane are represented by 
the following percentages of the total weight: — 


Structural weight of the plane, including 
the wings, fuselage, landing gear, etc. . . 27 per cent 

Power plant, including engine and cooling 

system 29 per cent 

Fuel supply 19 per cent 

Useful load 25 per cent 


Total 
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Let us assume that the complete plane loaded weiglis 5,000 
1 . According to this table, we can then assume that the 
ower plant will weigh 29 per cent of 5,000 lb. or 1,450 lb. 
row, as previously has been stated, the engine should develop 
ne horse power for everv 14 lb. of weight and this would give 
s a requirement of 360 hp. for the 5,000 lb. plane. Since 
total weight of 1,450 lb. is available for the power plant, it 
i possible to have a design which will come to 4 lb. per 
-eight of engine for each horse power developed. It must, 
understood that in this we : ght are included all 
■cessories such as the radiator, piping, pumps, 


Of course this does not mean that 4 lb. of horse power is 

We could change the distribution of weight if we wanted to 
fly a 5.000 lb. plane with no load but the pilot and for very 
short distances and obtain a table something like this: 


ral weight . 
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shown that 360 hp. is required 
e power plant could weigh 9 lb. per 
this design would be able to perform 
?xample. but its usefulness would lie 
it would be capable of carrying only 
illy about an hour's flight. A coord - 
iver plant weighing more than 9 lb. 


The next question to consider 
The most economical airplane en- 
of gasoline per horsepower tier 
open at low altitudes, 
the specific fue 


much reduced si 
inglv. we see that a 
per horsepower is on 

sirable to reduce the weight of the plant to a minimum in 
order to provide for a high percentage of useful load. 

The Question of Fuel Consumption 

s that of fuel consumption, 
ines today use about .47 lb. 
. hour when operating wide 
t high altitudes and with a light load, 
_)tion is likely to be higher. For all 
practical purposes, we can assume a figure of .5 lb. per horse- 
power per hour, which means that a 400 hp. engine would 
consume 200 lb. of gasoline an hour under the conditions 
given. 

We are now ready to consider the possibilities of various 
types of power plant for airplane use. 

At present the internal combustion engine of the four cycle 
type is practically universally used for airplane service. The 
weight of the engine alone, that is with the cooling system if 
it is of the water cooled type, varies from about 1.8 lb. to 
3.5 lb. per horsepower according to the arrangement, the 
number of cylinders, etc. 

The Steam Engine 

As against these in discussing possible improvements, there 
must first be considered the reciprocating steam engine. It 
is probable that a steam engine could be built that would 
weigh considerably less per horsepower developed than the 
internal combustion engine does, if airplane engine prac- 
tices and discoveries were applied to a steam engine design. 
The chief reason for this is that the four cycle gasoline engine 
gives only one explosion or impulse in each cylinder for every 
two revolutions of the crankshaft. So while the mean effec- 
tive pressure on the piston of the gasoline engine may be as 
high as 130 lb. per sq. in, there is only one power stroke in 
four strokes of the piston. 

On the other hand, in the steam engine, the lower temper- 
atures at which the work is done makes it possible to use 
all the strokes for working strokes, so that a double action 
steam cylinder will give four times as many impulses to the 


crankshaft as does the conventional 
bustion cylinder. Then again, the 
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engine itself, however, is only one unit of the 
plant ; there are also the condenser, the boiler, 

the biggest of these items and any present-day design would 
be practically prohibitive from the point of view of weight. 

automobiles, could probably be developed so as not to have 
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internal combustion engines of even moderate size are capable 
of a thermal efficiency above 25 per cent. 

Laying all other considerations nside, this represents a han- 
dicap which practically bars the steam engine from airplane 
? ™. Ft means that a given weight of fuel, if used under 
the boiler to generate steam for a steam engine or turbine, 
will only drive an airplane three-fifths of the distance that the 
same weight of fuel will drive the plane equipped with an 
internal combustion engine. 

Kven this statement does not do justice to the internal com- 
bustion engine. Thermal efficiencies of well over 30 per cent 
have been obtained with airplane engines, while the Diesel 
engine which has not yet been adopted for aircraft work, gives 
thermal efficiencies approaching 40 per cent or nenrlv three 
times that of the steam engine. It is obvious that no reduction 
light will oflset the handicap that the steam engine is 
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t be admitted that the steam 

- — -or aircraft, work which would 

be highly desirable. In the first place, it will be generally 
conceded that the steam engine is less liable to sudden failure 
than the gasoline engine. This is in general to the fundamen- 
tal principles involved, although it is safe to say- that wita 
sufficient concentration on the details of its design, the gasoline 
engine will eventually become thoroughly reliable. 

In the second place, a steam engine can successfully meet 
the demands of -an overload by simply raising the boiler pres- 
sure or increasing the percentage of valve cut-off. 

In the third place, the steam engine starts itself and can be 
easily reversed, which would- be useful on an airplane in 
landing in order to reduce the distance that the plane rolls 
after the wheels touch the ground. 

Finally, the steam engine output for a given boiler pressure 
is independent of altitude, while a gasoline engine loses half 
its sea level power when it is taken up 15,000 ft. Of course 
we do not know how much the decreased ability of the burner 
at 15,000 ft. would add to the difficulty in keeping up steam, 
but it is probable that this could be remedied by means far 
simpler than are required to maintain sea level power at high 
altitudes with a gasoline engine. 

The Steam Turbine 

The steam turbine needs little additional comment. As with 
the reciprocating engine, possibilities of extremely light con- 
struction have never been completely explored and there is 
every reason to believe that the turbine also could be made 
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considerably lighter than an internal combustion engme of the 
same power. But with the turbine as with the reciprocating 
engine, the weight of the boiler and tile increased fuel neces- 
sary are controlling factors preventing their feasible use for 
aircraft work. The turbine has the additional draw-back that 
a reduction gear would have to be supplied to reduce the 
speed, which might be 20,000 or 30,000 r.p.m., down to the 
1,500 or so revolutions demanded by the airplane propeller. 
The low starting torque and the impossibility of reversing the 
turbine also make it less attractive for aircraft work than is 
the reciprocating engine. 

Electrical Propulsion 

There has been some talk of using electricity in airplanes. 

’ • 1 that 

, the 

In other words, electricity has not yet been commercially pro- 
duced direct from the combustion of fuel. While so-called 
primary batteries might be used, their operating expense in 
large units would be prohibitive because of the high cost of 
zinc, carbon and other materials which are consumed or trans- 
formed when the cell is operating. 

The only possibility for battery driven airplanes then is in 
secondary batteries such as the common lead storage battery. 
The weight of such an installation, so far as we can judge from 
present day battery performances, would be absolutely pro- 
hibitive. A unit weight value of 40 lb. per horsepower hour 
output would be considered good for present day storage 
batteries. This must be compared with the gasoline weight 
of 0.5 11). per horsepower hour output for the gasoline engine. 
Even this brief comparison is sufficient to show that an elec- 
trically propelled airplane is absolutely out of the question. 

• There has also been some talk recently of electric-drive 
airplanes similar in principle to the electric-drive ships which 
are the latest development in the U. S. Navy. It has been 
proposed to have one or more internal combustion engines 
directly connected to electric generators, from which the cur- 
rent would pass to motors driving airplane propellers either 
direct or through gears. 

On the face of it and in the light of the present status of 
electric engineering, this proposal must be considered highly 
visionary. As is the case with the steam engine, extreme 
lightness has never entered ns an important consideration in 
the design if electric motors or generators. It is possible that 
by using suitable materials and substituting aluminum for 
copper and by painstaking design, electric units could be burlt 
very much lighter than they are now. However, it would be 
a serious undertaking today to build an electric motor or 
generator weighing less than 5 lb. per horsepower. This 
would mean that in addition to the weight of the internal 
combustion engine, which may he taken at 2.5 lb. per horse- 
power, we would have a generator weighing 5 lb. per horse- 
power and an electric motor weighing another 5 lb. per 
horsepower. This would bring the unit weight of the entire 
power plant up to 12.5 lb. per horsepower, which we have 
already seen would be prohibitive, or at least extremely un- 
economical for airplane use. 

There has also been some talk of changes by which the 
present four cycle engine could be operated on two cycles, that 
is, with power applied on every other stroke instead of on 
every fourth stroke of the piston. This, if it could be done, 
would of course permit a great reduction in the weight of the 
internal combustion engine and would materially increase the 
efficiency of the airplane in respect to its useful load. Ex- 
tensive experiments have been made along this line and seem 
to have proved that the plan is not feasible. The temperatures 
developed in the four cycle engine are already so high that 
the cooling of such an engine has been one of the most diffi- 
cult of engineering problems, and there is no method in sight 
which would permit us to handle the double production of 
heat that would come in a two-cycle system. So it can be said 
that at least there is no immediate promise of success with 
any revolutionary change in the internal combustion engine. 

Conclusion 

We have now discussed the pros and cons of all conventional 
types of motor power plants. It has been shown that even 
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today, w-hen both weight of power plant and weight of fuel 
necessary for any but the shortest of flights are taken into 
consideration, the internal combustion engine is superior to 
anything that can be hoped from the other types. 

In looking toward the future, it seems clear, after viewing 
the remarkable strides made by the internal combustion en- 
gine in aircraft work during the past decade, that it would be 
folly to spend much time in speculation as to other sourcis 
of power. The weight of the internal combustion engine has 
been reduced from 4 lb. per horsepower to less than 2 lb, ; 
the fuel consumption has been reduced nearly 50 per cent and 
reliability has been increased several hundred per cent. 

Is it not, therefore, fair to assume that with another decade 
of development a standard of efficiency will be reached as 
much beyond our present attainment as our present attainment 
is beyond the primitive efforts of some ten years ago 1 With 
even a small portion of such an improvement, the internal com- 
bustion engine will have far outstripped any competitor that 

Summing up, I believe that we have not begun to exhaust the 
possibilities of developing the internal combustion engine for 
aircraft use. I believe furthermore that development will re- 
sult from painstaking concentration on the details of design 
rather than from any startling innovation that could spring 
up overnight. In any event, we have practically the entire 
engineering attainment of the past as a precedent to prove 
that it takes the hardest kind of prodding effort to perfect 
any mechanism. This work is rarely the result of the genius 
of any one man or even group of men but ultimately must 
reflect the best ability of the whole engineering profession. 


Cruise of Navy Air Boat Squadron 

The Navy Department has received a report from the 
Naval Air Station, Hampton Roads, telling of the safe arrival 

there of the Atlantic Fleet Air Boat Squadron and giving a 
summary of the record cruise just completed. Since last 
December the squadron, under the command of Commander 
A, C. Read of Trans-Atlantic flight fame, has covered a total 
flying distance of about 10,000 miles without a serious mishap. 

They left Hampton Roads for the Canal Zone by way of 
Guantanamo, on Dec. 18, 1920, arriving at Guantanamo on 
Jan. 13, 1921. The Squadron was at Kingston, Jamaica, on 
Jan. 15 and left for Old Providence Island on the 17th, and 
from there for Colon on the 19th, arriving at Colon the same 
day. The distance from Guantanamo to Colon is 815 miles, 
and was made in the flying time of 11 hr. and 5 min. 

After joining the Pacific Fleet Air Force in maneuvers 
South of the Canal Zone, the Squadron left Colon for the 
North on Feb. 19, by way of Great Corn Island, Belize, Isle 
of Pines, to Guantanamo, arriving at Guantanamo on March 
2nd, covering the 1951 miles in 35 hr. and 35 min. 

On Apr. 6, after Fleet maneuvers off Guantanamo, the Air 
Boats left for the North by way of Isle of Pines, Miami, 
Charleston, and Morehead Citv. The Squadron was manned 
by practically the same crew which operated the Air Squadron 
during the winter of 1919 in the Caribbean Sea, and their 
intimate knowledge of motors and seaplanes enabled Comman- 
der Read to carry out his schedule without delay, and, when 
crossing the Caribbean, to take the air for a long’flight during 
a storm in which the tender, Sandpiper, was unable to go to 

Radio apparatus and compass equipment were tested out 
during this long voyage and the most gratifying results were 
obtained in keeping formation and navigating even when 
visibility was limited by fog and rain. 


Air Mail Service in the Philippines 
The Philippine Islands are soon to have a postal aerial 
service, according to recent reports from Manila. Regular 
lines will be maintained from Manila to Cebu and also from 
Manila to Zamboanga. Cebu is the premier city of the Vis- 
ayas and Zamboanga of the southern part of the Philippinjs. 

Five seaplanes have just been received by the Tnsular Gov- 
ernment from the United States. The airplanes will be 
operated by Filipino aviators trained by the Philippine 
National Guard. 


“Who’s Who in American Aeronautics” 

(CcpyriyKt, lBtl. by The Gardner. Mo fat Oo., Inc.) 

Every week, AVIATION AND AIRCRAFT JOURNAL prints the biographical sketch of 

men who are prominent in American Aerohau tics. These sketches will be published later in 
pamphlet form. As so many of the officers change their stations often, it is believed that a 
semiannual issue will be necessary. In compilations of this character many errors and om- 
missions occur. It will be appreciated if corrections are. sent to “Who's Who’’ Editor. 
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From Miami to Washington 

With six prominent passengers and a crew of four, the 
flying boat “Santa Maria”, of the Aeromarine West Indies. 
Airways, alighted on the Potomac River at Washington, Apr. 
13, after a highly successful flight which began on the morning 
of Apr. 11 at Miami, Fla. The passengers were all prominent 
men of Detroit, five of them automobile manufacturers, and 
the other Dr. Inches. Commissioner of Police and Acting 
Mayor. Among the manufacturers was W. E. Metzger, 
President of the D.A.C. The party had previously chartered 
the “Santa Marin" for a flight from Miami to the island of 
Nassau and return. The enthusiasm of the members of the 
party as the result of this first experience in air transportation 
prompted them to charter the “Santa Marin” as a speedy and 
enjoyable means of going north. 

No attempt was made to establish any record and the trip 
was made with the idea of comfort and enjoyment for the 
passengers. Several sto ps were therefore made nnd^the^pns- 

time was approximately 17 hours. 

The possibilities of commercial flying boat service are almost 
daily being demonstrated by the F-5-L nnd HSL-2 seaplanes 
which were turned over by the Navy to the Aeromarine Co. 
for distribution in order to encourage commercial flying. A 
doily New York to Albany service, with a boat leaving in each 
direction daily will be inaugurated about May 1. On Friday, 
April 15, an Aeromarine-Navy HSL-2 left New York for 
Hartford, with Judge Wm. J. Malone, Chairman, Aviation 
Committee of the Connecticut. Chamber of Commerce, and 
Hiram P. Maxim, President, Hartford Aviation Commission, 
for the purpose of demonstrating to Hartford and other 
Connecticut River cities the practicability of a regular New 
York-Hartford and Connecticut River points service. 

The machine carried a letter from Mayor John F. Hylan 
to the Mayor of Hartford, which is reproduced herewith: — 
Dear Mr. Mayor: — 

I take pleasure in handing you herewith, on behalf of the 
City of New York, felicitations on the pathfinding trip of the 
flying boat “Aeromarine” between our city and the City of 
Hartford. While our municipalities have been drawn closely 
together by rail and motor, we are now entering an age of 
faster communication. The flying machine reduces the journey 
to a minimum. This system of aerial communication, I am 
convinced, proves the wisdom of the United States Navy in 
alloting for commercial service a limited number of Navy 
Coast Patrol Flying Boats. It is apparent to all patriotic 
citizens that we cannot hope to have aviation for national 
defense until civil and commercial aviation is established in 
this country to the same extent as abroad. The successful 
conversion of these boats for commercial purposes, and the 
policy of the Navy Department in permitting the public to 
purchase them at a fraction of their original cost, goes iar 
toward eliminating the handicap that has heretofore retarded 
public interest in flying. It is our hope that some means will 
be found to ensure steady and continuous aerial transport 
between the City of New York and the City of Hartford. 

John F. Hvt.AN, 

Mayor. 


Naval Airships for Commercial Uses 

Immediately following the arrival in this country in July 
of the rigid airship ZR-2 now nearing completion in England, 
the Navy will begin experiments to determine the feasibility 
of the use of rigid airships for commercial purposes. Plans 
now under consideration in the Department include long dis- 
tance flights by the ZR-2 that will cover practically every 
section of the country. 

Mooring masts, which have now proved to be a satisfactory 
method of mooring-out large airships, will be erected at 
Chicago and other points West, to accommodate the ZR-2 at 
intermediate stops between the Atlantic and Pacific coast. 
Arrangements are now being completed for the ZR-2 to make 
a trip, shortly after her trans-Atlantic flight, to Chicago, 
carrying a message which President Harding will be asked to 
send’ to the officers of the Chicago Exposition, which will be 
held during July and August, 1921. Other points between 
Chicago and the Pacific Coast where masts will be needed will 
be Omaha and Salt Lake City and possibly others. 
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It is believed by the Navy Department that the 
stretches of territory embraced in this country make ni 
particularly adaptable as commercial carriers. To def 

establish this, numerous flights across the country mil be 

bv the ZR-2 as long ns they do not interfere with the Nan) 
activities of the ship. 


WHERE TO FLY 
Passenger Carrying, Pilots’ 
Training, Special Flights 


CALIFORNIA'S MOST COMPLETE SERVICE 
MERCURY AVIATION COMPANY 
HOLLYWOOD, CAL. 


SAN FRANCISCO. CALIFORNIA 
EARP P. COOPER AIRPLANE & MOTOR CO. 


LARGEST FLYING FIELD IN WEST 
REDWOOD CITY. CALIFORNIA 

WALTER T. VARNEY S an francisIo.^al 


nc of die largest and best equipped flying field 
in the United States. 

CURTISS-INDIANA COMPANY 

Kokomo, Indiana 

ALL TYPES OF CURTISS PLANES. 


LOVISIASA . 

GULF STATES AIRCRAFT COMPANY 

SHREVEPORT, LA. 


BOSTON AND SPRINGFIELD, MASS. 
EASTERN AIRCRAFT CORP. 
340 FIRST ST, BOSTON, MASS. 


MINNEAPOLIS, MINN. 

SECURITY AIRCRAFT CO. 

FIELD, HANGARS, SHOPS 


DEAL AND SPRING LAKE. NEW JERSEY 
HANGARS, SHOPS, FIELDS 
DE LUXE AIRCRAFT SERVICE, Inc. 


5-PASSENGER FLYING BOATS 
NEW YORK AERO LIMITED FLORIDA 
GOTHAM BANK BLDG., NEW YORK, N. Y. 


CURTISS AIRDROME 

HAZELHURST FIELD, MINEOLA, LONG ISLAND 
CURTISS AEROPLANE & MOTOR CORPORATION 


DAYTON, OHIO. 

JOHNSON AIRPLANE & SUPPLY Co/ 


■KXKSrr.TAMA 


philadelTpm Corporation 

' " “ It Building, Philadelphia. 
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AVIATION 


TRAVEL BY AIR 

WITH 

AERO LIMITED INC. 

ANYWHERE THERE’S AIR AND WATER 

No Stunts or Acrobatic Flying 



Seaplane Service to All Points 


AERO LIMITED —' The Oldest Coi 


n America — Has Carried 11,000 Certified 


COMFORTABLE SERVICE DAY OR NIGHT 

In any of the flying boats comprised in the Aero Limited Fleet you ride 
in a comfortable seat equally as well appointed as your private car. 
The seating arrangements in the plane enable you to have a clear view 
of the earth beneath you at all times. 

Over New York - A real sight seeing tour of America’s greatest city 
New York to Atlantic City Air Service 
New York - Newport - Boston - Air Service 
New York - Albany Air Line Lake George - Lake Champlaine 

The Aero Limited Fleet is manned by officers and crew with a record 
of long and faithful service. After thorough tests by U. S, Govern- 
ment experts they have been passed by authorities as men of proven 
worth and ability to fly seaplanes for passenger service. 

AE|RO LIMITED INC. 

First aerial passenger routes in America 

EXECUTIVE OFFICES GOTHAM BANK BLDG. N. Y. 


FOREIGN OFFICES 


Travel by “Air” 


DOMESTIC OFFICES 
New York 
Palm Beuck, Boston 
Luke George 
Miami, Flo, New Port 
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THE i-p« IS 

FLYING l OUT!! 

or soon will be on every Field in the 
country, yours included. 

Do you know our EMPLOY- 
MENT COMMITTEE will fur- 
nish particulars and place you in 
touch with ex-service Pilots, Mas- 
ter electricians, Aero-Mechanics, 
Riggers and Field Men, Radio- 
men too, upon application. 

Of course this service is Gratis. 
Address your applications NOW to 

AIR SERVICE POST 

AMERICAN LEGION 

1 1 East 38th Street New York 


The President Has Announced 

A POLICY 

OF ENCOURAGEMENT OF MILITARY AND CIVIL AVIATION 

There is now every) reason to anticipate immediate progress in 
building up the Army, Navy), Postal and other Government 
air services. Large orders have already been placed. Civil 
aviation also will be fostered by national legislation and the 
development of landing fields and airdromes will have Govern- 
ment encouragement. 

IT WILL PAY YOU TO KEEP CLOSELY IN TOUCH WITH 
THESE DEVELOPMENTS AND COMPLETE TECHNICAL DE- 
TAILS BY READING EACH WEEK THE RECOGNIZED AMERI- 
CAN AUTHORITY ON AERONAUTICS - 

AVIATION AND AIRCRAFT JOURNAL. 

Special Offer Six Months — 26 issues — Two Dollars 

THE GARDNER, MOFFAT COMPANY, 

225 Fourth Avenue, New York 



AIRCRAFTS YEAR BOOK 


1921 

Aeronautics — The most talked of 
element to-day in Commerce 
and national defence 

INTERNATIONAL Edition of the Aircraft Year 
Book jnat off the press — 360 pages — 275 text and 
reference data, 38 illustrations, 47 historical air- 
craft designs, maps, etc. 

This book tells yon what yon should know con- 
cerning dying in all its phases, transport of 
passengers and packages, mail, forest patrol, 
fishery work, photography, world records, law, 
airports — military and naval developments. 

The edition is limited. Sign and return the at- 
tached blank to-day. Published by 
MANUFACTURERS AIRCRAFT ASSOCIATION, INC 

Thi Gardner, moffat co. 

225 Fourth Av«_ Now York. 

Gentlemen: 

I enclose chock (or) money order (please Indicate 

which) for for which please send me postpaid 

copies of the 1921 Aircraft Year Book at $3.20 

cock, postpaid. 

B Address 



West Bay of the Woodworking Shop 


Wittemann Aircraft Corporation 

TETERBORO, HASBROUCK HEIGHTS, NEW JERSEY 



SUMMER 

AVIATION SCHOOL 



A conservative and thorough course. Conducted 
with all the thoroughness and scrupulous attention 
to details that have characterized all Culver under- 
takings. Under conservative and experienced instruc- 
tors who exercise every precaution for safety and 
with splendid equipment maintained at the highest 
degree of efficiency by skilled mechanics, this course 
has won the confidence of parents and opened up the 
great new field of flying to the boys of America. 
Catalogue on request, also of Naval, Cavalry, Ar- 
tillery and Woodcraft Schools. Address 

CHIEF EXECUTIVE’S AIDE 

Ind. 




PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 
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THE AIRCRAFT SERVICE DIRECTORY 

Inhere to Procure Equipment and Services 

AIRPLANES ACCESSORIES EXHIBITION' WORK PARCEL CARRYING 

ENGINES TRAINING FOR AERIAL ADVERTISING AERIAL PHOTOGRAPHY 

PARTS PILOT OR MECHANIC PASSENGER CARRYING AND MAPPING 

FOR SALE 

CURTISS MODEL F FLYING BOAT 
NEW— IN PERFECT CONDITION 

Have (wo. will sell one cheap 

FRANK G. SCHENUIT 

1200 Ml Royal Ave., Baltimore. Ml 


Aerial Cameras and Accessories 

Aerial Photographs 
Fairchild Aerial camera corp. 

136-146 West 52nd St., New York. 

REDUCTIONS 

IN NEW CANUCK & OX-s ENGINE SPARE PARTS. 

New Rome Turney Rada, S23 — C A I-. A Paragon Props. * 20 . ele. 

ferrule*. thimbles, turnburkles, wire and cable. 

AIRCRAFT MATERIALS aW EQUIPMENT CORP. 

I407-P SEDGWICK AVE.. NEW YORK CITY. 


HAMILTON PROPELLERS 
DELIVER THE GOODS 

HAMILTON AERO MFC. CO. 

67B LAYTON BLVD. MILWAUKEE. Wit. 



PRICE REDUCTION 

New and Rebuilt JN4D, Canuck, 

F Boat, OX & K-6 Motors, Parts 

CURTISS EASTERN' AIRPLANE CORP. 

130 So. Fifteenth St.. Philadelphia. Pm 

L. P. WITHEHUP 

Mechanical Designing Engineer 
ESIGNS For any fuel from Crude Oil to 

■ m EVELOPMENT * ny 

■ ETAILS Specialist on Two-Cyd. 

ELIVERY Submit Me Your Bearing Prohlaan 

Lock Box 1472, Cincinnati, O. 




REBUILT DE HAVILAND -6- $1,500 2 PASSENGER 

RECONSTRUCTED DE HAVILAND -6- * 1.800 3 PASSENGER 
WALTER P SHAFFER AIRPLANE AGENCY. Dauphin. Pa. 


LOS ANGELES LAS VEGAS -SALT LAKE AIRWAY 

The short line to the Pacific Coast. 

Landing holds at Victorville, Yermo. Kelao. Calif. 

Roach. Las Vegas. Dry Lake. Caliente. Nevada. 

Lund Milford. Lynndyl. Utah. 

For further information address. 

BOB HAUSLER, 

BOX 240, LAS VEGAS. NEVADA. 

Ex-Pilot U. S. and Foreign 

V. S. Air Service Patents and Trademarks 

ALLEN E. PECK 

Patent Attorney 

29-31 Pacific Building, 622 F. Street, N. W. 

WASHINGTON, D. C. 


PHENIX FIREPROOF DOPE 

PHENIX FIREPROOF PAINT on the wood work prevent. 
Send for circular, samples and prices. 

Aluminum and Clear 

PHENIX AIRCRAFT PRODUCTS CO., 

WILLI AMSVILLE, N. Y. 

a WRITE FOR OUR 

J>W SPECIAL PRICE LIST 

CANUCK, JN., AVRO 
AND OX-5 PARTS 
£RICSChN AIRCRAFT 'CJ/V\IT£D 

120 KING ST„ EAST. TORONTO. CANADA 


“FOR SALE: 

Curtiss Model F rebuilt Flying Boat Hull, 
standard wing section, in perfect condition. 
Will sell cheap to make space. 

VENTNOR BOAT WORKS 

336 Filth Ave., Ventnor. Atlantic City. N. J.” 

CANUCKS AND SPARES AT BARGAIN PRICES 

NEW WINGS .... SiSo UPPERS 1 covered 

*146 LOWERS; by VoUra. 

Wh J EBU uTt' A Nd' new” C AN U C K S°» amlj " to* it jm*"’ 

DE LUXE AIR SERVICE. Inc, Aabnry Park, N. J. 


. AERO CAMERAS c 

l s SIGNAL CORPS SURPLUS 

. mma| bC finrihe“ ^"Sliye^Vnbptoed 

W ’ r ' y °“^ °BASS CAM^RA^COMPANY^J^' 
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INDEX TO ADVERTISERS 

Safety First! 

A 

Aero limited, Inc 573 

SAFETY FACTORS 

Aeromnn^^ _ L ~ 5 7 6 

B 

Pi 

Its economy in upkeep, means 

C 

Its reliability in operation, means 
Safety First in cver-ready service; 

Corliss Aeroplane & Motor Corp 580 

D 

Davton Wright Co 547 

Biggins, Ralph C., Co 578 

F 

Flottorp Manufacturing Co 578 

Its overall Safety Factor of 9, means 
guarmiteeii^g a safe 1 1^°”’ 
Circular A. V. upon request 
Distributor’s Territory available 
New York Office .... 52 V.nderbilt Ave. 

BETHLEHEM AIRCRAFT CORPORATION 

H 

COME ON LETS GO 

Huff. Dnland & Co., Inc 570 

L 

Laird, E. M, Aeroplane Co 579 

Logan. Floyd J 577 

M 

Manufacturers Aircraft Association 574 

r«seSSK* = 1 

Wmmmmz 

565 (AH ^ne^ Tipped orapt CAL an d tk et U . dendy .. *20) 

“■frSwL'VS: 

FLOYD J. LOGAN 

P 

Pioneer Instrument Co 575 

R 

Roebling’s, John A. Sons, Co 57S 

T 

W 

Wellington Sears & Co 578 

Where to Fly 572 

Witteniann Aircraft Corp 575 
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The Spar 

< Plug That Cleans Itself 

B. G. 

C.ntr.ctor> to 

U. 5. Arm, Air Sorvic. & the U. S. Navy 

THE BREWSTER-GOLDSMITH CORP. 

33 GOLD STREET 

NEW YORK CITY U. S. A. 



FREDERICK W. BARKER 

REGISTERED PATENT ATTORNEY 

2 RECTOR STREET NEW YORK 

Telephone 4174 Rector Over 30 Years in Practice 


AMPHIBIOUS LANDING GEARS 


President 

Aeronautical Society of America 
from 1915 to 1919 


SPECIALTY : Patent Claims That Protect 


Write for full particulars 

ALEXANDER KLEMIN AND ASSOCIATES 
Co Mill ting Aeronautical Engineers 
22 East 17th Street New York, N. Y. 


HARTSHORN STREAMLINE WIRES 

t Hartshorn Universal Strap Ends make (be 


Hartshorn Streamline 


Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Established 1911 



Wire Galvanised Aircraft Strand— Sizes 1/2" - 1/16" 
tdard Tinned Aircraft Wire. B & S. 0-24 
7 ( Cotton Center ) Galvanized Aircraft Cord 1/2" -1/16" 
;7 (Wire Center ) Galvanized Aircraft Cord 1/2" - 1/16" 
19 Tinned Aircraft Cord 1/2" - 1/8" 

ulard Galvanised Steel Aircraft Thimbles 1/2" - 1/16" 

Standard Steel Aircraft Ferrules. B & S No. 6-20 

JOHN A. ROEBLING’S SONS COMPANY 

TRENTON, NEW JERSEY. 


213 Lyon St., Grand Rapids, Michigan 


Contractors to United States Government 


"“ranch NON-TEAR Aar^Clath 

A SAFE CLOTH for FLYING 


For Particulars Apply to 

WELLINGTON SEARS & CO. 

■ 66 Worth Street. New York 



HUFF, DALAND & CO., 

OGDENSBURG, NEW YORK 


INC. 



^5/Ce | aird Swallow 

L ^ '^America's First Commercial -Airplane" 


/ America's First Commercial jlirplant 

C OMMERCIAL airplanes must combine dependable performance with real economy of up- 
keep and operation. The large carrying capacity of the Laird "Swallow”, its small over-all 
dimensions, light weight and greqt performance on a minimum of power, adapt it for profitable 
commercial use. The new Laird “Swallow” Booklet explains why these airplanes are most profitable 
for distributors. Some good territory still open. Use the coupon. 




CURTISS AVIATION FIELD 

MINEOLA, LONG ISLAND,^, Y. 

The best equipped flying field in the country 
Former U. S. Government Airdrome, Hazelhurst Field 
The center of Aviation Activities; one hour from New York 

NEWEST TYPES OF CURTISS AEROPLANES, 

PASSENGER CARRYING, CROSS COUNTRY, 

AERIAL PHOTOGRAPHY, ADVERTISING, 

SERVICE STATION, HANGAR SPACE. 

Special Facilities for Motion Picture Work 

FLYING INSTRUCTION 

AT 

CURTISS AVIATION SCHOOL 

Best Methods, Based on Eleven Years of Curtiss Experience 
in Training Aviators. Thorough Instruction in Theory and 
Practice. Reasonable Rates. After Qualifying, Students may 
Arrange for Solo Flying. No Breakage Charge. Students 
See Planes under Construction in Curtiss Factory, and many 
Types in Use. 

WRITE FOR BOOKLET AND RATES. 

CURTISS AEROPLANE & MOTOR CORPORATION 

GARDEN OH, LONG ISLAND, N. Y. 

We Have Ships of All Types for Sale and Immediate Delivery 


